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High-precision temperature sensor for correcting radiation error based on GA-BP
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Nanjing University of Information Science and Technology , Nanjing 210044, China;3. School of Electronic Science and Engineering,

Nanjing University of Information Science and Technology , Nanjing 210044, China)

Abstract: The temperature measurement error caused by solar radiation, that is, the solar radiation error, can be as
high as 1 K. To improve the temperature measurement accuracy, and to address the problem of high power
consumption of traditional forced ventilation temperature measurement device, a temperature sensor device for
brushless DC (BLDC) fan ventilation is designed, which combines natural ventilation and forced ventilation functions,
effectively reducing power consumption. The computational fluid dynamics (CFD) method is utilized to conduct multi-
physical field fluid-structure coupling simulation of the sensor and quantify the radiation error under different
conditions, and the functional mapping relationship between wind speed and solar radiation intensity and the suction
pressure of the wind turbine is established by minimizing the radiation errors, and formulate the wind turbine control
strategy. The genetic algorithm-optimized BP neural network (GA-BP) algorithm optimized by genetic algorithm was
compared and selected to train and fit the simulation data set, thereby constructing the radiation error correction
equation. Finally, through the field comparison experiment with the 076B temperature sensor, it is shown that the
radiation error of the designed temperature sensor after algorithm correction can be controlled within 0. 05 K, the mean
absolute error was 0. 039 K, and the root mean square error was 0. 045 K.

Keywords: radiation error; DC brushless fan; computational fluid dynamics simulation; genetic algorithm;

backpropagation neural network
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Fig. 6 Simulation results of forced ventilation
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Fig. 14 Wind speed during the experiment
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Fig. 16 Radiation error before correction
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Table 1 Some experimental environment parameter values

and related radiation error values

PR wa, W WK BIER  BIER
Eﬂi&%/ (mes—1 mEM, &K, R L)

(Wem ) ) Pa  R2/K  #2%/K
865 2.9 65 502 0.049  0.021
842 2.5 44 520 0.058  0.029
1497 0.5 31 606 0.119  0.061
770 1.0 25 581 0.091  0.041
671 2.4 19 510 0.049  0.036
1076 1.9 64 557 0.093  0.053
843 1.5 53 559 0.073  0.046
804 1.2 60 582 0.084  0.046
551 1.5 37 559 0.069  0.034
842 2.5 44 520 0.058  0.029
865 2.9 65 502 0.049  0.021
952 3.4 67 471 0.026  0.009
642 3.6 44 461 0.028  0.003
800 4.6 37 0 0.019  0.004

997 1.6 58 0 0.012  —0.006
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